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SPECIFICATION 
TITLE OF THE INVENTION 

PACKET TRANSMISSION METHOD, PACKET TRANSMISSION SYSTEM AND 
PACKET DATA TRANSMISSION MEDIUM ON MOBILE COMMUNICATIONS 
NETWORK SYSTEM 

TECHNICAL FIELD 

The present invention relates to a packet transmission 
method, a packet transmission system and a packet data 
transmission medium for transmitting digital information 
5 on a mobile communications network system, and more 
particularly to a packet transmission method, a packet 
transmission system and a packet data transmission medium 
according to the IP, the Internet protocol. 

10 BACKGROUND ART 

Conventionally, there has been a packet transmission 
system such as the Internet constructed on a mobile 
communications network system. The conventional system 
carries out unique control inherent in the mobile network 

15 to achieve location address management and pursuit calling 
inherent in mobile radio communications . To perform the 
unique control inherent in the mobile radio communications 

- l - 



on the packet information sent from other systems, IP 
datagram encapsulation according to the known 
communications RFC technique is carried out (see, pp. 
800-803 of "Internet RFC handbook" supervised by Hidematsu 
5 KASANO, Ascii Corp. Tokyo, 1998). It converts in a fixed 
node of the mobile communications network system the packet 
information into a packet according to the protocol of the 
mobile communications network system by encapsulating the 
packet information with a packet according to the protocol 

10 in the mobile communications network system, and transmits 
the packet through the mobile communications network 
system. The packet is transmitted to a mobile station 
after removing the encapsulating packet in a fixed node 
near the mobile station in the mobile communications 

15 network system. 

Such a conversion, however, imposes overload on the 
node that carries out the conversion according to the 
protocol of the mobile communications network system. 

Besides, the encapsulation of the packet increases an 

20 amount of the information to be transmitted by that amount . 

In addition, the transmission path can be lengthened 
because the information is transmitted to the mobile 
station through the fixed node that carries out the 
protocol conversion service. 

25 However, constructing a seamless system matching an 

external protocol is difficult because the transmission 
path of the packet cannot be identified as in the fixed 



network because of the roaming of a terminal in the mobile 
communications network system. 

An object of the present invention is to construct on 
the mobile communications network system a seamless packet 
5 transmission system that can obviate the necessity for 
carrying out the protocol conversion between the mobile 
communications network system and an external packet 
transmission system. 

10 DISCLOSURE OF THE INVENTION 

To accomplish the object, the present invention 

provides a packet transmission method in a mobile 

communications network system for routing a packet using 

an IP address between a user in a mobile communications 
15 network system and a user inside or outside the mobile 

communications network system, the packet transmission 

method comprising the steps of : 

storing a location address and a user identifier of 

the user in the mobile communications network system into 
20 the IP address within a packet transmitted and/or received 

by the user in the mobile communications network system; 

and 

routing the packet in accordance with the location 
address and the user identifier in the IP address. This 
2 5 makes it possible to implement a packet transmission method 
based on the IP address throughout the mobile 
communications network system and the external system. 



The location address may have a hierarchical 
structure . 

The hierarchical structure may comprise at least a 
network identifier indicating a subdivided network of the 
5 mobile communications network, and a node identifier 

provided in connection with a termination node of an access 
link in the network. 

The packet transmission method further comprising the 
steps of: 

10 routing the packet to the network in accordance with 

the network identifier; 

routing the packet to the termination node in 
accordance with the node identifier; and 

transmitting the packet from the termination node by 
15 selecting an access link of a related mobile communications 
network in accordance with the user identifier. 

The packet transmission method further comprising the 
steps of : 

routing the packet to the termination node, referring 
20 to the location address in its entirety; and 

transmitting the packet from the termination node by 
selecting an access link of a related mobile communications 
network in accordance with the user identifier. 

At least the location address constituting the IP 
25 address may be transmitted to the user in the mobile 

communications network system or to the user inside or 
outside the mobile communications network system, when an 



access link is established between the user in the mobile 
communications network system and the mobile 
communications network system. 

The packet transmission method further comprising the 
5 steps of: 

storing an IP address in connection with a domain name 
in a database in a domain -name server; 

having the domain -name server send the IP address back 
to the user in the mobile communications network system 
10 or to the user inside or outside mobile communications 
network system in response to an inquiry from the user about 
the IP address using the domain name; and 

having the user that sends the inquiry carry out a 
packet communication using the IP address sent back. 
15 The inquiry is sent to the domain-name server, if the 

access link is not established then an access link is 
established. 

The domain-name server generates the IP address by 
acquiring from the mobile communications network system 
20 a location address of the user in the mobile communications 
network system. Thus managing the IP address by the 
domain-name server enables the packet communications by 
the IP address including a location address . 

The packet including the IP address may be routed in 
25 accordance with the IP address with or without 
encapsulating the packet . 

The foregoing object of the present invention can also 



be implemented in the form of the following packet 
transmission system. Specifically, the present invention 
provides a packet transmission system in a mobile 
communications network system for routing a packet using 
5 an IP address between a user in a mobile communications 
network system and a user inside or outside the mobile 
communications network system, the packet transmission 
system comprising: 

means for storing a location address and a user 

10 identifier of the user in the mobile communications network 
system into the IP address within a packet transmitted 
and/or received by the user in the mobile communications 
network system; and 

means for routing the packet in accordance with the 

15 location address and the user identifier in the IP address. 
This makes it possible to implement a packet transmission 
system based on the IP address throughout the mobile 
communications network system and the external system. 

The location address may have a hierarchical structure . 

20 The hierarchical structure may comprise at least a network 
identifier indicating a subdivided network of the mobile 
communications network, and a node identifier provided in 
connection with a termination node of an access link in 
the network. 

25 The packet transmission system further comprising: 

means for routing the packet to the network in 
accordance with the network identifier; 



means for routing the packet to the termination node 
in accordance with the node identifier; and 

means for transmitting the packet from the termination 
node by selecting an access link of a related mobile 
5 communications network in accordance with the user 
identifier. 

The packet transmission system further comprising: 
means for routing the packet to the termination node, 
referring to the location address in its entirety; and 
10 means for transmitting the packet from the termination 

node by selecting an access link of a related mobile 
communications network in accordance with the user 
identifier. 

At least the location address constituting the IP 
15 address may be transmitted to the user in the mobile 

communications network system or to the user inside or 
outside the mobile communications network system, when an 
access link may be established between the user in the 
mobile communications network system and the mobile 
20 communications network system. 

The packet transmission system further comprising: 
a domain -name server including a database storing an 
IP address in connection with a domain name; 

means for having the domain-name server send the IP 
25 address back to the user in the mobile communications 
network system or to the user inside or outside mobile 
communications network system in response to an inquiry 



from the user about the IP address using the domain name; 
and 

means for having the user that sends the inquiry carry 
out a packet communication using the IP address sent back. 
5 The inquiry may be sent to the domain -name server, if 

the access link is not established then an access link is 
established. 

The domain-name server may generate the IP address by 
acquiring from the mobile communications network system 
10 a location address of the user in the mobile communications 
network system. Thus managing the IP address by the 
domain -name server enables packet communications by the 
IP address including a location address. 

Furthermore, the present invention provides the 
15 packet transmission system further comprising a 

domain -name server including a database for storing an 
access link termination node in a subdivided network in 
the mobile communications network in connection with an 
IP address and a domain name; 
20 wherein the access link termination node includes: 

access link management means for establishing or 
releasing an access link; 

means for storing the location address; 

means for storing user location registration 
25 information in a memory in response to a location 

registration request from a user, and for providing the 
user with the location address of the user; and 



means for transmitting the user location registration 
information to the domain-name server in response to the 
location registration request from the user, and 

wherein the domain-name server includes: 
5 means for storing the IP address including the location 
address of the user; 

means for receiving the user location registration 
information from the access link termination node; and 

means for updating the IP address using the user 
10 location registration information received. 

The packet including the IP address may be routed in 
accordance with the IP address with or without 
encapsulating the packet . 

Finally, the foregoing object of the present invention 
15 can be implemented in the form of the following packet data 
transmission medium. Specifically, a packet data 
transmission medium in a mobile communications network 
system for routing a packet using an IP address between 
a user in a mobile communications network system and a user 
20 inside or outside the mobile communications network system, 
the packet data transmission medium storing a location 
address and a user identifier of the user in the mobile 
communications network system into the IP address within 
a packet transmitted and/or received by the user in the 
25 mobile communications network system. 

The location address may have a hierarchical 
structure . 



The hierarchical structure may compris at least a 
network identifier indicating a subdivided network of the 
mobile communications network, and a node identifier 
provided in connection with a termination node of an access 
5 link in the network. 

The packet data transmission medium may consist of a 
packet data signal. 

The configuration according to the present invention 
can facilitate the packet transmission in the mobile 
10 communications network and from the outside. This is 
because it incorporates the location address (LA) and user 
identifier as an integral part of the IP address. 

BRIEF DESCRIPTION OF THE DRAWINGS 
15 Fig. 1 is a block diagram showing a mobile 

communications network system for constructing a packet 
transmission system in accordance with the present 
invention; 

Fig. 2 is a diagram illustrating a structure of an IP 
20 address including a location address (LA) used in the 
present invention; 

Fig. 3 is a diagram illustrating IP address 
acquisition when originating a packet communication from 
a mobile communications network in accordance with the 
25 present invention; 

Fig. 4 is a diagram illustrating IP address 
acquisition when originating a packet communication from 
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another user in accordance with the present invention; 

Fig. 5 is a diagram illustrating an access link setting 
carried out when a power supply is turned on in accordance 
with the present invention; 
5 Fig. 6 is a diagram illustrating an access link setting 

carried out when accessing a domain -name server in 
accordance with the present invention; 

Fig. 7 is a diagram illustrating registration to a 
domain-name server of the correspondence between a mobile 
10 station identity IMUI and name in accordance with the 
present invention; 

Fig. 8 is a diagram illustrating an access link setting 
carried out using the IMUI in accordance with the present 
invention; 

15 Figs. 9A and Fig. 9B are diagrams illustrating a 

hierarchical location address in accordance with the 
present invention; 

Fig. 10 is a diagram showing the relationship between 
Figs. 10A and 10B; 
20 Figs. 10A and 10B are diagrams illustrating routing 

carried out using a location address in accordance with 
the present invention; 

Fig. 11 is a block diagram showing a hardware 
configuration of an M-DNS in accordance with present 
25 invention; and 

Fig. 12 is a block diagram showing a hardware 
configuration of an IP-CNV in accordance with the present 
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invention. 

BEST MODE FOR CARRYING OUT THE INVENTION 

The preferred embodiments in accordance with the 
5 invention will now be described with reference to the 
accompanying drawings. The following preferred 
embodiments in accordance with the present invention are 
only examples of the present invention. The present 
invention is not limited by the embodiments , and can be 

10 implemented by other embodiments. 

Fig. 1 schematically shows a mobile communications 
network system for implementing the packet transmission 
in accordance with the present invention. First, a 
configuration of the mobile communications network system 

15 will be described. 

A signal from a mobile station (MS) 102 (to which a 
user PC terminal or the like not shown in this figure can 
be connected) is received by base stations (BS) 104 and 
106, passes through a radio network center (RNC) 108 or 

20 110, and through a switching system such as a subscriber 
access server 112 or 114 and a routing node 116 or 118, 
and is connected to a user ' s telephone or PC terminal or 
the like (not shown) of an external public circuit network 
126 (such as INS-C, DDX-C and the like) or of a public packet 

25 data network 128 (such as INS-P, DDX-P and the like). A 
mobile service control point (M-SCP) 124 functioning as 
a home memory for carrying out location management of 
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mobile stations , which characterizes the mobile 
communications network system, is accessed through a 
common channel signaling network 120. 

On such a mobile communications network system, is 
5 constructed, a packet transmission system (IP network: 

IP-NW) 150 using the IP of the Internet according to the 
present invention. To implement it, it is necessary for 
the routing node or subscriber access server in the core 
network, a wire portion of the existing mobile 

10 communications network, to have a router function for 
routing in accordance with IP addresses. The router 
function is identical to the router function used on the 
Internet, which can be easily implemented by those skilled 
in the art. In the present invention, an IP converter 

15 (IP-CNV) characterizing the present invention is installed 
in the subscriber access servers 112 and 114, and a mobile 
domain -name server (M-DNS) 402 with special functions is 
installed as a domain-name server needed for the packet 
transmission of the Internet . These functions will be 

20 described below. 

In Fig. 1, the subscriber access servers 112 and 114 
include the IP-CNV operating as a link termination node, 
and the IP-NW 150 includes them. However, a node for 
installing the IP-CNV in the mobile communications network 

25 system may be the radio network centers (RNC) 108 and 110, 
base stations (BS).106 and 104, or mobile station (MS) 102 
in Fig. 1. Thus, the node installing the IP-CNV becomes 
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a link termination node, and the IP-NW is composed of the 
node installing the IP-CNV and its higher order nodes. 

In the present embodiment, the IP-CNV is installed in 
the subscriber access server for convenience sake. 
5 Describing the embodiment will make it obvious for those 
skilled in the art to apply the present invention to cases 
in which the IP-CNV is installed in other nodes of another 
mobile communications network system. 

10 [Structure of an IP address] 

First, a structure of the IP address applied to the 
IP according to the present invention will be described 
with reference to Fig. 2. In Fig. 2, a prefix 202 is 
provided for indicating an address type such as a single 

15 address, multicast address or the like. Next, a location 
address (LA) 204, which characterizes the present 
invention, is provided. The location address usually 
corresponds to a subnetwork address. The location address 
is provided for each IP-CNV (such as a subscriber switching 

20 system like a subscriber access server) operating as a 
terminal node of the access link in the network, and 
constitutes the IP address of a user communicating through 
the Internet using a mobile station (102 of Fig. 1) under 
the control of the mobile switching system (112 of Fig. 

25 1, for example). Finally, a user identifier (user ID) 206 
such as a mobile station identity IMUI is provided for 
identifying a user. It is uniquely assigned to each user. 
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The IP address according to the present invention can 
be split into the foregoing three components, part of which 
includes the user identifier and the location address 
indicating the location of the mobile station in the mobile 
5 communications network. They are used in their entirety 
for identifying the user in the mobile communications 
network system, and for controlling the packet 
transmission . 

Next, the hardware configuration of the M-DNS and 
10 IP-CNV characterizing the present invention will be 
described with reference to Figs. 11 and 12. 

[Hardware configuration of the M-DNS] 

A hardware configuration of an M-DNS is shown in Fig. 

15 11. An M-DNS 1102 comprises a CPU 1104, a user information 
database 1106 and external interface equipment 1108. The 
user information database 1106 stores domain names and IP 
addresses (each of which includes a location address and 
a user identifier) in the user information, and relates 

20 them to each other. Other user information such as a 

telephone number or a link identifier like IMUI can also 
be stored and related to each other. The external 
interface equipment 1108 functions as an interface for 
connecting the M-DNS 1102 to an IP network 1110 or a common 

25 channel signaling network 1112, which can be implemented 
by a common router, DSU or TA well-known as Internet 
technology. The CPU 1104 controls the user information 
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database 1106 and external interface equipment 1108. 
Specifically, as will be described later in connection with 
another embodiment, the CPU 1104 receives user location 
registration information (such as the IP address including 
5 the location address and user identifier) from the IP- 
CNV through the external interface equipment 1108, and 
updates the IP address of the user information database 
1106 by the location registration information. 

10 [Hardware configuration of the IP-CNV ] 

A hardware configuration of the IP-CNV functioning as 
an access link termination node is shown in Fig. 12. The 
IP-CNV 1202 comprises a CPU 1204, a memory 1206 and external 
interface equipment 1212. The memory 1206 includes 

15 self -location addresses 1208 and user ID information 1210. 
A location address set is uniquely provided for each access 
link termination node (that is, for each IP- CNV) , with 
storing its values in the memory 1202 in advance as the 
self -location addresses 1208. The memory 1206 also 

20 includes the user ID information 1210 for registering user 
identifiers corresponding to a self -visitor location 
subnetwork. It can also store telephone numbers and link 
identifiers like IMUI as other user ID information. The 
external interface equipment 1212 functions as an 

25 interface for connecting the IP-CNV 1202 to an IP network 
1214 or a radio network 1216. For example, it functions 
as a router, DSU and TA that are well known in the Internet 
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technology. The CPU 1204 controls the memory 1206 and 
external interface equipment 1212. Specifically, as will 
be described later in connection with another embodiment, 
the CPU 1204 carries out access link management such as 
5 establishment or release of an access link taking the 
opportunity of user ' s access link establishment request 
or release request, receives a user location registration 
request (including user identifier) through the external 
interface equipment 1212, stores the user identifier into 

10 the user ID information 1210 in the memory 1206, provides 
the user with the self -location address 1208 through the 
external interface equipment 1212, and transmits to the 
M-DNS the user location registration information 
(including the self -location address and the identifier 

15 of the user) in response to the location registration 
request from the user. 

[Calling from a mobile station] 

First , a procedure by which a terminal user of a mobile 

20 station acquires a location address (LA) and learns his 
or her own IP address will be described with reference to 
Fig. 3, when the user originates a calling through the 
Internet (as an IP host). 

In Fig. 3, a terminal 302 like a mobile computer is 

25 connected to a mobile station 304. An IP-CNV 306 is 

installed in a subscriber switching system to be connected 
with the mobile station 304. The IP-CNV 306 is provided 
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with a location address LA as a visitor location subnetwork. 

The terminal 302 has the user ID described above. 
The user (IP host) of the terminal 302 is about to establish 
an Internet connection with a party user (IP client) 308 
5 through the mobile station 304. The party user 308 may 
be a user either in the mobile communications system 
(mobile station) or in the outside of the mobile 
communications system (such as a public circuit network 
or public packet data network) . The user 302 transmits 

10 a location registration request to the IP-CNV. To achieve 
this, the user establishes an access link using an access 
link management means of the IP-CNV through a normal call 
setup procedure of the mobile station (step 301). 
Receiving the user location registration request , the 

15 IP-CNV 306 notifies the terminal 302 of the self -location 
address (LA) (1208 of Fig. 12) prestored as the visitor 
location subnetwork through the setup link (step 302). 
Incidentally, since the user possesses his or her own user 
identifier, it is unnecessary for the IP-CNV to include 

20 the user identifier in the notification information. Thus, 
the IP-CNV can send a NULL signal ("0"s as in the present 
embodiment, for example) as the user ID in the notification. 
The terminal 302 completes its own IP address in the 
Internet using the notified LA. More specifically, it 

25 places the notified LA and its own user identifier in the 
IP address. The IP-CNV 306 registers the user ID included 
in the location registration request into the memory (user 
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ID information 1210 in Fig. 12) as the user location 
registration information (step 303) so that the IP-CNV 306 
can recognize the terminal 302 as a terminal connected to 
this subnetwork. The terminal 302 operates as an Internet 
5 terminal, and accesses the party user 308 using its own 
IP address (including the LA and user ID) as its own calling 
address (step 304). The user 308 assembles a packet to 
be transmitted to the terminal 302 by using as the 
terminating address (destination address) the IP address 

10 that is notified as the calling address and includes the 
LA of the terminal 302, so that the routing in the mobile 
communications network is carried out (step 305). 

In this way, the terminal 302 transmits a packet using 
the IP address including the LA and user ID as its own 

15 address, and can receive a packet from the party. 

[Calling from another user ] 

A calling procedure from the party user (IP host) 308 

to the user (IP client) 302 having the IP address including 
20 the LA in the mobile communications network will be 

described with reference to Fig. 4. 

In Fig. 4, the user 308 is about to conduct a packet 

communication with the user of the terminal 302 connected 

to the mobile station 304 in the network, using the IP 
25 address including the LA and user ID. Let us assumed here 

that the access link of the mobile communications network 

(that is, the IP-CNV) to the user 302 has already been 
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established (establishment of such an access link is not 
described here, because it will be described later), and 
the relation between the IP address including the LA at 
the access link establishment and the domain name (name) 
5 of the user 302 has already been registered in the database 
of the M-DNS 402, the domain -name server in the mobile 
communications network (registration to the M-DNS is not 
described here, because it will be described later). 

First, the user 308 sends to the M-DNS 402 an inquiry 

10 including the name of the user 302 (step 401). The M- 
DNS 402 searches the user information database (1106 of 
Fig. 11) using the name of the user 302, obtains the IP 
address of the user 302 including the corresponding LA and 
the like (step 402), and sends the IP address obtained by 

15 the search back to the user 308 (step 403). The user 308 
assembles a packet using the IP address obtained as the 
called address (destination address) and transmits the 
packet. The mobile communications network carries out 
routing in the network up to the subnetwork IP-CNV 306 using 

20 the LA in the IP address (step 404). The IP-CNV 306 

transmits the packet to the access link corresponding to 
the mobile station 304, using the user ID in the IP address 
(step 405) . This enables the terminal user 302 to receive 
the packet transmitted from the user 308. The user 302 

25 assembles a response packet by placing in its calling 

address section the IP address including its own LA, and 
sends the packet back to the user 308 (steps 406 and 407) . 
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In Fig. 4, the foregoing explanation is made on the 
assumption that the access link has been established with 
the terminal 302 , and the relation between the IP address 
including the LA of the user 302 and the domain name (name) 
5 has been registered in the M-DNS 402. The establishment 
of the access link and the registration to the M-DNS 402 
will now be described in more detail. 

[Establishment of the access link] 
10 The establishment of the access link by the terminal 

302 connected to the mobile station can be implemented in 
the following two methods. 

(1) Establishment of the access link taking the 
opportunity of power up of the terminal. 

15 The access link is automatically set up by the terminal 
302 when the mobile station 304 and terminal 302 is turned 
on, that is, when the terminal 302 becomes accessible from 
other terminals . 

The establishment of the access link will no w be 

20 described with reference to Fig. 5. 

When the power of the mobile station 304 and terminal 
302 is turned on, an access link is set up between the 
terminal 302 and the IP-CNV 306 in the same manner as the 
call setup in the mobile communications network (step 501) . 

25 The identifier of the user is sent to the IP-CNV as a 

location registration request when establishing the access 
link. The IP-CNV 306 sends the LA (visitor location 
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subnetwork) assigned thereto back to the terminal (step 
502). The terminal 302 completes its own IP address by 
recording the LA received. The IP-CNV 306 stores the user 
ID of the terminal 302 into the user ID information area 
5 (1210 of Fig. 12) in the memory as the user location 

registration information, and relates the IP address of 
the subnetwork in the Internet with the access link as the 
mobile communications network (step 503). At the same 
time, it notifies the M-DNS 402 of the IP address including 

10 the LA of the terminal 302 (step 504). The M-DNS 402 
registers it in connection with the domain name (name) , 
using the user ID, for example (step 505). 
(2) Establishment of the access link taking the 
opportunity of an inquiry using the name. 

15 As illustrated in connection with Fig. 4, when 

accessed by another user, an inquiry is sent to the M- 
DNS 402, first. The access to the terminal 302, if it has 
not yet been established, can be carried out by 
establishing the access to the terminal 302 taking the 

20 opportunity of the inquiry. 

To achieve this, the M-DNS 402 is configured such that 
it has a flag for indicating whether an access link is 
established or not, and commands IP-CNV 306 to establish 
the access link when the flag is in the OFF state (that 

2 5 is, when the link is not set up). This will be described 
in more detail with reference to Fig. 6. 

In Fig. 6, the user 308 is about to transmit a packet 
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to the user of the terminal 302 connected to the mobile 
station 304. 

As in Fig. 4, the user 308 sends an inquiry including 
the domain name (name) to the M-DNS 402 (step 601) to have 
5 the name converted to the IP address (step 602). In this 
case, a complete IP address including the LA cannot be 
obtained, but only the user ID is obtained, because the 
flag indicating the access link establishment is in the 
OFF state. Thus, the M-DNS 402 tries to set up the access 

10 link (step 603). First, the M-DNS 402, using the user ID, 
sends an inquiry about the location address to an M-NSP 
124 that manages the location and the like of the mobile 
station (step 604). The user ID must be made identical 
to the identification number like the telephone number of 

15 the mobile station, which is used by the mobile 

communications network for the location management . The 
M-NSP 124 sends the LA indicating the location back to the 
M-DNS 402 (step 605), and the M-DNS 402 makes a data entry 
of the LA in the database (step 606). Using the LA, the 

20 M-DNS 402 commands the related IP-CNV 306 to set up an 
access link to the visitor mobile station 304 and terminal 
302 (step 607). Receiving the command, the IP-CNV 306 
establishes the access link to the visiting user 302 (step 
608) . The user 302 learns the visitor location subnetwork 

25 (LA) (step 609), and records the IP address including his 
or her own LA in the terminal (step 610). 

On the other hand, the M-DNS 402 sends back to the user 
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308 the IP address corresponding to the name (step 611). 
The user 308 assembles a packet using the IP address as 
the destination address, and transmits the packet (step 
612). The IP-CNV 306, the routing destination, can 
5 transfer the packet to the user 302 through the access link 
because the access link has been established by the time 
the packet is transferred. 

In this way, the access link required can be set up 
taking the opportunity of the access to the M-DNS 402. 
10 The update of the IP address including the LA that is 

registered in the M-DNS 402 can be made at the location 
update of the M-NSP. 

[When using a telephone number or the like as a user 

15 identifier of an IP address] 

There is also a system that uses a telephone number 
in setting up an access link to a mobile station. Although 
the user ID can be made identical to the telephone number 
intentionally, the telephone number of the mobile station 

20 substantially differs from the user ID of the IP address 
which is independent of the mobile station to be connected. 
Accordingly, in the setup taking the opportunity of the 
access to the M-DNS 402, the M-DNS 402 can register not 
only the relationship between the domain name and the IP 

25 address, but also the relationship between the domain name 
and the telephone number. 

When setting up the access link using a unique 
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identifier (IMUI) affixed to a mobile station unrelated to 
the IP address, the domain name and the IMUI can also be 
registered in the M-DNS 402. 

Fig. 7 is a diagram illustrating a process o f 
5 registering in the M-DNS 402 the telephone number or the 
IMUI of the mobile station 304 in connection with the domain 
name (name) through a login procedure from the terminal 
302 connected to the mobile station 304. 

First, the terminal user 302 calls a special service 

10 that accepts the login, for example (step 701). Receiving 
the call, the IP-CNV 306 stores the telephone number or 
IMUI (step 702) , and sends an inquiry to the user 302 about 
whether to carry out the login (step 703) . The user carries 
out the login using his or her own domain name and password 

15 (step 704). The IP-CNV 306 makes between it and M-DNS 402 
the security check of a domain name base using the password 
(step 705) , and then registers the telephone number or IMUI 
stored in connection with the domain name (step 706) . The 
M-DNS 402 stores the telephone number or IMUI in the 

20 database in connection with the domain name (step 707). 
Thus, the M-DNS 402 can store the telephone number or IMUI 
in correspondence with the name. 

Using the telephone number or IMUI stored in the M-DNS 
402 in connection with the name, an access link can be 

25 established taking the opportunity of the access to the 
M-DNS 402. This will be described in reference to Fig. 
8. 
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In Fig. 8, the user 308 is about to transmit a packet 
to the user of the terminal 302 connected to the mobile 
station 304. 

As in Fig. 6, the user 308 sends an inquiry including 
5 the domain name (name) to the M-DNS 402 (step 801) to have 
the name converted to the telephone number or IMUI (step 
802) . In this case, because the flag indicating the access 
link establishment is in the OFF state, the M-DNS 402 tries 
to set up the access link (step 803). First, the M-DNS 

10 402 , using the telephone number or IMUI , sends an inquiry 
about the location address to an M-NSP 124 that manages 
the location and the like of the mobile station (step 804) . 
The M-NSP 124 sends the LA indicating the location back 
to the M-DNS 402 (step 805), and the M-DNS 402 makes an 

15 entry of the LA in the database to complete the IP address 
(step 806). The M-DNS 402 commands the IP-CNV 306 
corresponding to the location obtained to set up an access 
link to the visitor mobile station 304 using the telephone 
number or IMUI (step 807). Receiving the command, the 

20 IP-CNV 306 establishes the access link to the visitor 

mobile station (step 808) . The user 302 learns the visitor 
location subnetwork (LA) through the access link 
established (step 809), and sets up in the terminal the 
IP address including his or her own LA (step 810). 

25 On the other hand, the M-DNS 402 sends back to the user 

308 the IP address corresponding to the name (step 811). 
The user 308 assembles a packet using the IP address as 
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the destination address, and transmits the packet (step 
812). The IP-CNV 306, the routing destination, can 
transfer the packet to the user 302 through the access link 
because the access link has been established by the time 
5 the packet is transferred. 

[Hierarchically structured LA] 

In the IP address as shown in Fig. 2, the location 
address (LA) can take a hierarchical structure. Such an 

10 example will be described with reference to Fig. 9. 

Fig. 9A illustrates a packet structure. A calling 
address 904 and a called address 906 each include a location 
address (LA) with a hierarchical structure. Fig. 9B 
illustrates an example of the hierarchical structure . The 

15 prefix 908 in Fig. 9B indicates a type of the address 

structure. The LA 910 in Fig. 9B consists of a network 
identifier 912 and a node identifier 914. The network 
identifier 912 indicates a unit obtained by subdividing 
the mobile communications network to some areas. The node 

20 identifier 914 identifies the IP-CNV, and constitutes an 
interface between the packet routing and the access link 
to a mobile station in the mobile communications network. 
The user identifier (user ID) 916 is a number unique to 
the user, which is fixed regardless of the roaming of the 

25 user in the mobile communications network. 

Figs. 10A and 10B illustrate an example of routing when 
using, as the user identification information including 
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the LA in the network, the total of 12 bits, consisting 
of a 4 -bit network identifier 912, a 4 -bit node identifier 
914 and a 4-bit user identifier (user ID) 916. 

In Figs . 10A and 10B, a user X of a calling user terminal 
5 812 connected to a network NW3 810 inside or outside the 
mobile communications network is about to transmit a packet 
800 to a user F of a called user terminal connected to a 
mobile station 850 in a subscriber node D in NW1 820 in 
the mobile communications network (the network identifier , 

10 node identifier and user identifier of the called user 
terminal are "1010", "0101" and "0001", respectively). 

The networks 820 and 830, and subscriber nodes 824, 
826, 828, 834 and 836 are each provided with a network 
identifier and a node identifier. The network NW1 820 is 

15 provided with a network identifier "1010" , and the network 
NW2 830 is provided with a network identifier "0101". The 
subscriber node C 824 is provided with a node identifier 
"1100", the subscriber node D is provided with a node 
identifier "0101", and the subscriber node F is provided 

20 with a node identifier "0011". These networks include 
routing nodes 814, 822 and 832 for routing packets 
transmitted thereto . 

The packet 800 from the user terminal 812 is assigned 
as the calling address a network identifier, node 

25 identifier and user identifier of "1010", "0101" and "0001", 
and is transmitted. A routing node 0 814 in the NW3 810, 
to which the user terminal 812 is connected, carries out 
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routing of the packet 800 using the network identifier 
(1010), and transmits it to the network NW1 820. In the 
network NW1 820, the routing node A 822 routs the packet 
to the subscriber node D 826 using the node identifier 
5 (0101). 

The subscriber node D 826 sets up an access link using 
the user identifier (0001), and transmits the packet 800 
to the mobile station 850. The mobile station 850 is 
connected to two terminals, one of which is the terminal 

10 852 whose user identifier is "0001". Thus, the terminal 
852 receives the packet 800. 

In this way, using the network identifier and node 
identifier constituting the location address LA enables 
a direct routing to an area visited by a mobile station 

15 (an area 860 in which the user F is visiting in the foregoing 
example) . 

Although the foregoing routing is made in accordance 
with the location address with the hierarchical structure, 
direct routing of the packet 800 can also be made to the 
20 subscriber node D using the entire location address 
("10100101") in the routing node 0. 

Thus incorporating the location address in the address 
in the packet enables the direct routing of the packet using 
the address . 

25 While the present invention has been described in 

detail with respect to preferred embodiments and methods , 
it will be understood that numerous modifications, changes , 
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variations and equivalents will be made by those skilled 
in the art without departing from the spirit and scope of 
the invention. 

In addition, specified elements, techniques and 
5 embodiments can also be applied to the teachings of the 
present invention by implementing various changes without 
departing from the substantial idea of the present 
invention. Accordingly, it is intended that the invention 
herein be limited only by the scope of the appended claims . 

10 

INDUSTRIAL APPLICABILITY 

As described above, the packet transmission method, 
packet transmission system and packet data transmission 
medium on the mobile communications network system in 
15 accordance with the present invention is suitably 

applicable to the packet transmission according to the IP. 
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WHAT IS CLAIMED IS: 



1 . A packet transmission method, in a mobile 
communications network system for routing a packet using 

5 an IP address between a user in a mobile communications 
network system and a user inside or outside the mobile 
communications network system, said packet transmission 
method comprising the steps of : 

storing a location address and a user identifier of 
10 the user in the mobile communications network system into 
the IP address within a packet transmitted and/or received 
by the user in the mobile communications network system; 
and 

routing the packet in accordance with the location 
15 address and the user identifier in the IP address. 

2. The packet transmission method as claimed in claim 1, 
wherein the location address has a hierarchical structure . 

20 3. The packet transmission method as claimed in claim 2, 
wherein the hierarchical structure comprises at least a 
network identifier indicating a subdivided network of the 
mobile communications network, and a node identifier 
provided in connection with a termination node of an access 

2 5 link in the network. 

4. The packet transmission method as claimed in claim 3, 
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further comprising the steps of: 

routing the packet to the network in accordance with 
the network identifier; 

routing the packet to the t ermination node in 
5 accordance with the node identifier; and 

transmitting the packet from the termination node by 
selecting an access link of a related mobile communications 
network in accordance with the user identifier. 

10 5. The packet transmission method as claimed in claim 3 # 
further comprising the steps of : 

routing the packet to the termination node, referring 
to the location address in its entirety; and 

transmitting the packet from the termination node by 
15 selecting an access link of a related mobile communications 
network in accordance with the user identifier. 

6. The packet transmission method as claimed in claim 1, 
wherein at least the location address constituting the IP 

20 address is transmitted to the user in the mobile 

communications network system or to the user inside or 
outside the mobile communications network system, when an 
access link is established between the user in the mobile 
communications network system and the mobile 

25 communications network system. 

7 . The packet transmission method as claimed in claim 6 , 
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further comprising the steps of : 

storing an IP address in connection with a domain name 
in a database in a domain-name server; 

having the domain-name server send the IP address back 
5 to the user in the mobile communications network system 
or to the user inside or outside mobile communications 
network system in response to an inquiry from the user about 
the IP address using the domain name; and 

having the user that sends the inquiry carry out a 
10 packet communication using the IP address sent back. 

8 . The packet transmission method as claimed in claim 7 , 
wherein when the inquiry is sent to the domain-name server, 
if the access link is not established then an access link 

15 is established. 

9. The packet transmission method as claimed in claim 7 
or 8, wherein the domain-name server generates the IP 
address by acquiring from the mobile communications 

20 network system a location address of the user in the mobile 
communications network system. 

10. The packet transmission method as claimed in any one 
of claims 1-9, wherein the packet including the IP address 

25 is routed in accordance with the IP address with or without 
encapsulating the packet. 



- 33 - 



11. A packet transmission system in a mobile 
communications network system for routing a packet using 
an IP address between a user in a mobile communications 
network system and a user inside or outside the mobile 
5 communications network system, said packet transmission 
system comprising: 

means for storing a location address and a user 
identifier of the user in the mobile communications network 
system into the IP address within a packet transmitted 
10 and/or received by the user in the mobile communications 
network system; and 

means for routing the packet in accordance with the 
location address and the user identifier in the IP address. 



15 12. The packet transmission system as claimed in claim 11, 
wherein the location address has a hierarchical structure. 



13. The packet transmission system as claimed in claim 12, 
wherein the hierarchical structure comprises at least a 
20 network identifier indicating a subdivided network of the 
mobile communications network, and a node identifier 
provided in connection with a termination node of an access 
link in the network. 



25 14. The packet transmission system as claimed in claim 13, 
further comprising: 

means for routing the packet to the network in 
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accordance with the network identifier; 

means for routing the packet to the termination node 
in accordance with the node identifier; and 

means for transmitting the packet from the termination 
5 node by selecting an access link of a related mobile 
communications network in accordance with the user 
identifier. 

15. The packet transmission system as claimed in claim 13 , 
10 further comprising: 

means for routing the packet to the termination node , 
referring to the location address in its entirety; and 

means for transmitting the packet from the termination 
node by selecting an access link of a related mobile 
15 communications network in accordance with the user 
identifier. 

16 . The packet transmission system as claimed in claim 11, 
wherein at least the location address constituting the IP 

20 address is transmitted to the user in the mobile 

communications network system or to the user inside or 
outside the mobile communications network system, when an 
access link is established between the user in the mobile 
communications network system and the mobile 

25 communications network system. 

17. The packet transmission system as claimed in claim 16, 
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further comprising: 

a domain-name server including a database storing an 
IP address in connection with a domain name; 

means for having the domain -name server send the IP 
5 address back to the user in the mobile communications 
network system or to the user inside or outside mobile 
communications network system in response to an inquiry 
from the user about the IP address using the domain name; 
and 

10 means for having the user that sends the inquiry carry 

out a packet communication using the IP address sent back. 

18. The packet transmission system as claimed in claim 17 , 
wherein when the inquiry is sent to the domain-name server, 

15 if the access link is not established then an access link 
is established. 

19 . The packet transmission system as claimed in claim 17 
or 18 , wherein the domain-name server generates the IP 

20 address by acquiring from the mobile communications 

network system a location address of the user in the mobile 
communications network system. 

20. The packet transmission system as claimed in claim 11, 
2 5 further comprising a domain-name server including a 

database for storing an access link termination node in 
a subdivided network in the mobile communications network 
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in connection with an IP address and a domain name; 
wherein said access link termination node includes: 

access link management means for establishing or 
releasing an access link; 
5 means for storing the location address; 

means for storing user location registration 
information in a memory in response to a location 
registration request from a user, and for providing the 
user with the location address of the user; and 
10 means for transmitting the user location registration 

information to the domain-name server in response to the 
location registration request from the user, and 

wherein said domain-name server includes: 
means for storing the IP address including the location 
15 address of the user; 

means for receiving the user location registration 
information from the access link termination node; and 

means for updating the IP address using the user 
location registration information received. 

20 

21. The packet transmission system as claimed in any one 
of claims 11-20, wherein the packet including the IP 
address is routed in accordance with the IP address with 
or without encapsulating the packet. 

25 

22. A packet data transmission medium in a mobile 
communications network system for routing a packet using 
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an IP address between a user in a mobile communications 
network system and a user inside or outside the mobile 
communications network system, said packet data 
transmission medium storing a location address and a user 
5 identifier of the user in the mobile communications network 
system into the IP address within a packet transmitted 
and/or received by the user in the mobile communications 
network system. 

10 23. The packet data transmission medium as claimed in 
claim 22, wherein the location address has a hierarchical 
structure . 

24. The packet data transmission medium as claimed in 
15 claim 23, wherein the hierarchical structure comprises at 

least a network identifier indicating a subdivided network 
of the mobile communications network, and a node identifier 
provided in connection with a termination node of an access 
link in the network. 

20 

25. The packet data transmission medium as claimed in any 
one of claims 22-24, wherein the packet data transmission 
medium consists of a packet data signal. 
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ABSTRACT OF THE DISCLOSURE 



An address structure in mobile communications network 
facilitating routing of a packet. At the initial position 
of the address, is located a prefix or the like indicating 
the type of the address structure, which indicates the 
present mobile communications network system, for example. 
At the next position, a location address (LA) is located 
characterizing the present invention. The location 
address is usually placed at the position of a subnetwork 
address. The location address (LA) is provided for each 
mobile switching system, and constitutes part of an IP 
address of a user using a mobile station under the control 
of the mobile switching system. At the final position, 
is located a user identifier (user ID) which is used for 
identifying a user, and is provided uniquely for each user. 
The IP address in accordance with the present invention 
can be split into the foregoing three sections, part of 
which includes the location address and user identifier 
indicating the location of the mobile station in the mobile 
communications network, thereby enabling the 
identification of the user in the mobile communications 
network system and the control of the packet transmission. 
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PACKET TRANSMISSION METHOD, PACKET TRANSMISSION SYSTEM AND PACKET DATA 
TRANSMISSION MEDIUM ON MOBILE COMMUNICATIONS NETWORK SYSTEM 

the specification of which: (check one) 
(X) is attached hereto; or 

( ) was filed on as U.S. Application No. 

and is/was amended on (if applicable); 

( ) was described and claimed in PCT International Application No. 

filed on and was amended under PCT Article 19 on 

(if applicable). 

I hereby state that I have reviewed and understand the contents of the above identified 
specification, including the claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose information which is material to patentability as defined in 
Title 37, Code of Federal Regulations, §1.56. 

I hereby identify below, and where indicated claim foreign priority benefits under Title 35, 
United States Code §§ 119(a)-(d) or §§ 365(a)-(b) of any foreign application(s) for patent or 
inventor's certificate or of any PCT international application(s) designating at least one country 
other than the United States of America, filed within 12 months (6 months for design) prior to 
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this application, and have also identified below any foreign application(s) for patent or inventor's 
certificate or any PCT international application(s) designating at least one country other than the 
United States of America filed by me on the same subject matter having a filing date before that 
of the application(s) on which priority is claimed (if any): 



Foreign/PCT Application 
Number 


Country 


Filing Date 
(MM/DD/YYYY) 


Priority Claimed 


10-126397 


Japan 


5/8/1998 


(X) Yes 


( )No 








( )Yes 


( )No 








( )Yes 


( ) No 



I hereby claim the benefit under Title 35, United States Code, §119(e) of any United States 
provisional application(s) listed below (if any): 



Provisional Application No. 


Filing Date 















I hereby claim the benefit under Title 35, United States Code, § 120 of any United States 
application(s), or § 365(c) of any PCT International Application designating the United States of 
America listed below and, insofar as the subject matter of each of the claims of this application 
is not disclosed in the prior United States or PCT international application in the manner 
provided by the first paragraph of Title 35, United States Code, § 112, 1 acknowledge the duty to 
disclose information which is material to patentability as defined in Title 37, Code of Federal 
Regulations, § 1.56 which became available between the filing date of the prior application and 
the national or PCT international filing date of this application: 



U.S./PCT Parent 
Application No. 


Filing Date 


Status (Patented, Pending, or 
Abandoned) 


PCT/JP99/02384 


May 7, 1999 


Pending 















I hereby declare that all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States 
Code and that such willful false statements may jeopardize the validity of the application or any 
patent issued thereon. 
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As a named inventor, I hereby appoint the following attorney(s) or agent(s) with full power of 
substitution and revocation to prosecute this application and to transact all business in the Patent 
and Trademark Office connected therewith: 

r ^ Seth H. Ostrow, Reg. No. 33^10_ Louis J. Greco, Reg. No. 44,239 — 

V/J Neal K. Feivelson, Reg. No. 4X74(1 Anthony J. Natoli, Reg. No. 3&223_ 

Ivan M. Posey, Reg. No. 43.865_ Larry Liberchuk, Reg. No v 40,352> 

Direct all correspondence to: 

Brown Ravsman Millste in Felder & Steiner LLP 

120W esU5 m StreeT ~ ~ 

Ne.w York. New York 10036 

Direct all telephone calls to: (212) 944-1515 



Full Name of Sole or 
First Inventor 


Akihisa NAKAJIMA 




Inventor's Signature 




Date 


/9. 7>c /?? 


Residence 


Tokvo, Japan )¥-A 


Citizenship 


Japan 


Post Office Address 


3-14-26, Fuiimi-cho, Higashimurayama-shi, Tokyo 189-0024, Japan 




Full Name of Second 
Joint Inventor 


Hiroshi NAKAMURA 


Inventor's Signature 




Date 




Residence 


JKanagaj&a, Japan 


Citizenship 


Japan 


Post Office Address 


4-18-4-502, Nobi, Yokosuka-shi, Kanagawa 239-0841, Japan 



Full Name of Third Joint 
Inventor 


Teruki NIWA__ 


Inventor's Signature 




Date 




Residence 


Kanagawa, Japan 


Citizenship 


Japan 


Post Office Address 


Junes MusashinakaKara 30172-13-16 Shimoodanaka, Nakahara-ku, 
Kawasaki-shi, Kanagawa 211-0041, Japan 



(check one) Sheets containing additional joint inventors ( X ) are, ( ) are not attached hereto. 
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Full Name of Fourth 
Joint Inventor 


Yukichi SAITO 


Inventor's Signature 




Date 




Residence 


Kanapawa, Japan )V-JL 


Citizenship 


Japan 


Post Office Address 


Higashitotsuka Gardenhouse Ichibankan 306, 411-6 Kawakami-cho, 
Totsuka-ku, Yokohama-shi, Kanagawa 244-0805, Japan 



Full Name of Fifth Joint 
Inventor 


Tomovuki DffTANT 


Inventor's Signature 




Date 




Residence 


Kanagawa, Japan ^ ) * 


Citizenship 


Japan 


Post Office Address 


Heim Hikarinooka 205, 6-1 Hikarinooka, Yokosuka-shi, Kanagawa 
239-0847, Japan 



Full Name of Sixth Joint 
Inventor 


Hideo MORITA 


Inventor's Signature 




Date 


14/12/1999 


Residence 


Kanagawa , Japan yV/ — 


-Citizenship 


Japan 


Post Office Address 


Heim Hikarinooka 208, 6-1 Hikarinooka, Yokosuka-shi, Kanagawa 
239-0847, Japan 




Full Name of Seventh 
Joint Inventor 




Inventor's Signature 




Date 




Residence 




Citizenship 




Post Office Address 




(check one) Sheets containing additional joint inventors ( 


) are, (X) are not attached hereto. 
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